Summary. Cyclic GMP, cAMP and total DNA levels were determined in whole hamster ovaries on each day of the 4-day cycle. Pro-oestrous ovaries were removed during the time of the preovulatory LH surge (confirmed by RIA). Cyclic AMP levels (pmol/mg DNA) were highest during pro-oestrus (1268\m=.\0\ m=+-\139 (s.e.m.)) and lowest during dioestrus 2 (266\m=.\9\ m=+-\22). Cyclic GMP (pmol/mg DNA) levels were highest at dioestrus 2 (87\m=.\2\ m=+-\19) and lowest during oestrus (11\m=.\9\ m=+-\2). Similar patterns were obtained with total pmol/4 ovaries. However expressed, there was an inverse correlation of cAMP and cGMP at dioestrus 2 (P < 0\m=.\02) and pro-oestrus (P < 0\m=.\001). Cyclic GMP was inversely correlated with total DNA levels (P < 0\m=.\02) at oestrus and dioestrus 2.
Introduction
The action of cyclic nucleotides in ovarian function has focussed mainly on cAMP and the stimulatory effects of gonadotrophins (Fain & Butcher, 1977) . There is a significant increase in ovarian cAMP following a rise in endogenous LH in the immature rat pretreated with PMSG (Nilsson, Rosberg, Hillensjo & Ahren, 1975) . Both FSH and LH stimulate cAMP in granulosa cells in vitro (Lindsey & Channing, 1979) and dibutryl cAMP initiates a number of gonadotrophin-associated activities such as steroidogenesis and luteinization (Channing & Tsafriri, 1977) .
The effects of gonadotrophins on ovarian cAMP and cGMP in vitro have been examined by Ratner (1976) and Makris & Ryan (1978) , but the results differed according to species and methods used. To date, cGMP and cAMP levels have not been examined in the normal animal nor is it clear what function cGMP may have in the ovary of the cyclic animal. The purpose of this study, therefore, was to examine both cAMP and cGMP levels in the whole ovary of the mature cyclic female hamster. The hamster was selected for this study because of the precise regularity of its oestrous cycle.
Materials and Methods
The hamsters (Mesocricetus auratus) used were virgins aged Cyclic nucleotides were extracted from the TCA suspension by washing 3 times with 1 ml TCA. After extraction with anhydrous diethyl ether (3 washes, 20 ml each) the final product was freeze dried. The dried extract was reconstituted with 2 ml Tris-HCl buffer (pH 7-5) and assayed for cAMP and cGMP.
DNA assay DNA was extracted from the pellet which remained after centrifugation of the TCA suspension, using 0-5 N-perchloric acid and heat (80°C for 20 min). DNA was measured by the colorimetrie method of Burton (1956 (Niswender #6) . Sensitivity was 1-256 ng/tube.
The data from these assays were calculated using the logit-log method of linearization (Rodbard, 1974) . Inter-and intra-assay variability was determined by the method of Rodbard (1974) (Bruning & Kintz, 1977) . All values were expressed as means and standard error of the mean.
Results
The results in Table 1 show that cAMP remained stable throughout oestrus and dioestrus 1 with a slight but insignificant drop at dioestrus 2. The increase in cAMP at pro-oestrus coincided with an elevation in plasma LH. Cyclic GMP was lowest at oestrus and rose to the highest value during dioestrus 2. When the two cyclic nucleotides were compared during dioestrus 2 and pro-oestrus, a significant inverse correlation was noted (P < 0-02; r = -0-5945). When values were expressed as totals in all 4 ovaries, cAMP was again highest at pro-oestrus and cGMP was highest at dioestrus 2. Total cAMP and cGMP levels were also inversely correlated during dioestrus and pro-oestrus (P < 0-001 ; r = -0-6232).
Total DNA was highest at oestrus. DNA levels showed a significant inverse correlation when compared with total cGMP at oestrus and dioestrus (P < 0-01; r = -0-624), but there was no such effect with cAMP.
Discussion
Ovarian cyclic AMP/mg DNA and total cAMP levels were highest during the pro-oestrous LH peak. Although it was not assayed, due to lack of facilities, FSH was also assumed to be high during this period as demonstrated by Bast & Greenwald (1974) in the hamster. This increase in cAMP after gonadotrophin stimulation is similar to the results obtained in other studies (Marsh, 1976) . A significant rise in cAMP has been observed in immature rat ovaries coincident with an endogenous LH surge stimulated by PMSG (Nilsson et al, 1975) . Studies in vitro indicate that both FSH and LH are capable of stimulating cAMP in isolated rat follicles and quartered whole hamster ovaries during a 30-min incubation period (Ratner, 1976; Makris & Ryan, 1978) . In cyclic rats there is a 10-fold increase in adenylate cyclase responsiveness to gonadotrophin stimulation between dioestrus and pro-oestrus which then declines following the gonadotrophin surge and desensitization (Hunzicker-Dunn & Birnbaumer, 1976) . LH and cAMP added to interstitial homogenates have been shown to cause a small increase in steroid production (Scoon & Major, 1972) .
Cyclic GMP showed an inverse relationship to both DNA and cAMP levels during dioestrus 2 and pro-oestrus (Table 1) . Ratner (1976) (Kuehl et al, 1974; Flandroy & Galand, 1979) . In the hamster, ovarian oestradiol levels rise markedly during dioestrus 2 (Saidapur & Greenwald, 1978 (Greenwald, 1961) .
From these results and the work of others, a working hypothesis may be formulated. Since morphological luteolysis during dioestrus 2 results in cell death, this could cause an increase in intracellular calcium influx (Färber & El-Mofty, 1975) , resulting in a cGMP increase (Wrenn, Currie & Biddulph, 1978) 
